Since the food incidence of polychlorinated biphenyls in farm-raised Atlantic salmon, its market demand has drastically changed as a result of consumers mistrust in both the quality and safety of the product. Policymakers have been trying to find ways to ensure consumers that farm-raised Atlantic salmon is safe. One of the suggested policies is the implementation of integrated traceability methods and quality control systems. This article examines consumer choice between food safety and food quality to purchase certified farm-raised Atlantic salmon, defined as a product that has passed through various stages of traceability systems in the province of Newfoundland and Labrador, Canada.
Introduction
The Newfoundland and Labrador (NL) fishing and aquaculture industries continued playing an important role in the provincial economy in 2014. The industry contributed nearly CAD 1 billion to the viable economy of both rural and urban areas despite a 13.1 percent reduction in comparison to 2013 due to the higher market prices for some seafood products that offset the decrease in production in 2014 [1] . The NL fishing and aquaculture industries gained from the consistent increase in global demand for seafood products [2] . The industry also provided year-round jobs in the harvesting and fish processing sectors for more than 18,000 people in the province. Moreover, the Newfoundland and Labrador Department of Fisheries and Aquaculture recorded a 25.1 percent growth in the volume of the aquaculture production in 2014 in comparison to 2013 [3] . Since the 2000s, a series of communicable diseases in the agricultural food industry has occurred that has made consumers monitor carefully the quality of foods they purchase. For instance, the food incidence of polychlorinated biphenyls (PCBs) in farmed Atlantic salmon initially reduced a significant amount of global demand for the product [1, 4, 5] . To regain consumers' demand, several proposals from farm-gates to food-on-plates were suggested to mitigate consumer mistrust in the quality of farmed Atlantic salmon. Amongst those policies, the integration traceability methods and quality control systems have been the most recommended [2] . These methods comprise a sequence of operations in the food chains that provide opportunities for consumers to have more access to information that can help them choose the right products and improve their confidence in the origin of foods [6] . The integration traceability methods and quality control systems in the aquaculture industry, in principle, consists of three mechanisms: (i) the GlobalGAP and Quality Management Program (QMP); (ii) the Hazard Analysis and Critical Control Points (HACCP); and (iii) the radio frequency identification and quick response code-systems. The first mechanism mandates the aquaculture industry adopt rigorous procedures on the grounds of the second one, i.e., the HACCP mechanism. The radio frequency identification and quick response code-systems is used to monitor carefully in-and-out-house salmon operations, which are comprised of cultivation, inspection, distribution, and retailing in the global market [7] .
Since the early 2000s, few studies have investigated the implementation of traceability systems in the global agriculture food sector. In this section, we briefly review these studies and refer interested readers to find more in Golan et al. [10, 11] , Haghiri [2, 6, [12] [13] [14] [15] , Haghiri and Simchi [16] , Hobbs [17, 18] , and Hobbs et al. [19] .
Roheim et al. [20] carried out a joint experimental research to investigate consumer preferences for two types of seafood products (i.e., wild and certified farmed salmon and shrimp) in the State of Rhode Island, USA. The regional aquaculture certification group set the standards for a product to be labelled as a certified product. Roheim et al. [20] defined the criteria for a certified product by taking into account the following factors: sustainability of fish feed, the level of antibiotic used, water quality, and stocking density. The researchers collected related information from a sample of 250 households in 2010 and used a logit model to examine their decisions to buy wild or certified farm-raised salmon and shrimp. Roheim et al. [20] concluded that consumers would buy both wild and certified salmon and shrimp only if the stated standard criteria were met. The authors also reported that the lack of knowledge about different stages of aquaculture production procedures had a negative impact on consumers' decisions.
Haghiri and Simchi [16] identified different consumers' segments that were willing to purchase certified farm-raised Atlantic salmon in the province of Newfoundland and Labrador Canada. The following three inquiries were the core of the researchers' study: "(i) how do consumers value different aspects related to the establishments of mandatory traceability and labeling systems for the farmed Atlantic salmon; (ii) is there a possibility that consumers are segregated into different homogenous groups according to their socioeconomic characteristics and perceptions of various aspects related to the mandatory traceability and labeling systems for farmed Atlantic salmon?; and (iii) given the findings in the second enquiry, what are the main profiles of each consumer's segment?" [16] . To find answers, the authors carried out a consumer survey (120 participants) in spring 2010 and collected information related to the demographic, socioeconomic, and psychographic variables. The results showed three different factors that affected respondents' decisions on purchasing certified farm-raised Atlantic salmon. These three factors were labelled as "costly requirement", "beneficial requirement", and "unnecessary requirement". The costly requirement factor consisted of respondents with positive personal attitudes towards the implementation of traceability systems and labelling regulations for farm-raised Atlantic salmon. This factor that accounted for 28.4 percent of the total variation showed that the participants in the survey expressed their concerns about the operating costs of traceability systems that could potentially generate conflict of interest between consumers and producers [2] . The beneficiary requirement factor expressed the fact that households indeed gained from the traceability system since it would ensure the quality of the food to the consumers. This factor accounted for 23.15 percent of the total variation. The last factor, i.e., unnecessary requirement that accounted for 19.35 percent of the total variation indicated that traceability systems would not be associated with any more information for consumers, as they already believed in the safety of the product [16] .
Mai et al. [21] used a cost-benefit analysis approach in the Iceland seafood industry and assessed firms' net benefits at each stage of production and distribution from implementing traceability systems. The research assumed that both costs and benefits amongst the firms in the sample were unequally distributed. The findings of Mai and coworkers' study were identifying the sources of disparity that caused an unequal distribution of cost and benefits, including liability claim and lawsuits reduction, market growth, labour savings, market growth, and process improvement. Similar studies identified other factors that could have substantial impact on consumers' perceptions on the implementation of integrated traceability systems in the global food markets. Among those factors, we can refer to cultural diversities [22] , lack of quality assurance methods [23] , the use of a non-proper risk management methods [24] , and consumer attributes such as health, quality, place of origin and naturalness, safety, animal welfare, and control [12] [13] [14] [15] 25, 26] .
Verbeke and Ward [27] examined consumer preferences in quality, traceability and originality for beef labels in Belgium. The authors broke down consumers' interest, specified as the "level of perceived importance attached to and attention paid to label cues" on gaining more information from reading beef labels and raise their common knowledge on the quality and originality of the product [27] . The focus of their study was to evaluate the mandatory traceability and product originality methods that were applied to European beef products. The result of the study indicated that: (i) consumers placed great values for acquiring information related to quality guarantee seal and/or expiration date of the product than other attributes such as originality and traceability mechanisms; and (ii) consumers believed that improving their knowledge would directly affect their perceptions on food quality and originality.
Evidence showed that integrated traceability systems in the food supply chains could also emerge from regulatory and industry initiatives [28] . Traceability and liability would make all the stakeholders in the industry better off so that they could examine their rights in due diligence [28] . An experimental auction was designed to assess consumer preferences for credence attributes for pork and beef. A credence good is the one for which consumers can neither ascertain its utility impact nor measure its utility gain or loss, even after consumption. Hobbs [28] showed that certified products were usually recognized and highly valued by consumers, especially if they were bundled with other criteria related to quality assurance information [28] . Similar to the results of other studies, Hobbs [28] concluded that the integrated traceability systems could entice food safety and quality assurance in the food industry [25] .
Gracia and Zeballos [29] conducted a survey in Zaragoza, Spain to examine producers and consumers' attitudes on the European Union's traceability and labelling systems in the beef industry. The researchers classified respondents in the survey on the basis of their attitudes towards mandatory traceability and labelling requirements in Europe. The first group was comprised of those respondents who agreed on the implementation of traceability for beef. On the contrary, the second group consisted of those respondents who believed that the product was safe and therefore traceability methods were not required. The third group included those respondents who were indifferent between one way and the other. The findings of Gracia and Zeballos' study showed that both groups of consumers and producers (retailers) gained from the implementation of the mandatory traceability systems at the expense of driving up the beef price.
Hobbs et al. [19] examined if the implementation of an integrated traceability system would have any impact on consumers' decisions to buy domestically produced beef and pork. The researchers conducted an experimental auction twice: an ex post trace-back system and an ex ante quality assurance system. Hobbs and coworkers' main objective was to decompose the economic effect of willingness to pay a premium price to purchase beef and pork under three separate categories. These categories were: (i) for a traceability assurance; (ii) for a food safety assurance; and (iii) for an on-farm production method assurance. Hobbs et al. [19] concluded that there was not a significant difference between the willingness to pay a premium price for beef and pork and consumers valued quality assurance for beef more than pork only if it was combined with food safety and on-farm production methods.
Empirical Analysis
As mentioned earlier, the main objective of this article is to examine consumer preferences to choose between food safety and food quality at the time of purchasing certified farm-raised Atlantic salmon in the province of Newfoundland and Labrador, Canada. This objective can be met by measuring consumers' willing-to-pay a premium price to buy the product. In general, households look for safe foods with high quality. We adapted Haghiri's model [6] using a contingent valuation method through specifying a probit regression model, i.e., Equation (1), and estimated the parameters of the model using the maximum likelihood approach whose estimates are consistent, globally concave, and asymptotically efficient [30] . The sample data were comprised of 176 consumers who were residing in the province of Newfoundland and Labrador at the time of survey, of whom 120 were successfully interviewed (a 68.2 percent response rate). The participants in the survey were randomly selected from the provincial telephone directory on the grounds of four lucid geographical areas: east, central, west, and the Labrador region. This method of survey was also used by the provincial government in its field survey [6, 16] . The interviews were carried out at different times on weekdays. The consumer survey was comprised of questions related to demographic variables, socioeconomic characteristics, and attitudinal variables. The latter factor, also known as psychographic variables, included consumer attributes related to values, personality, attitudes, interests, beliefs, and lifestyles. We used a 5-point Likert scale to classify consumers' attitudes towards traceability systems where 1 indicates a minimum level of agreement and 5 shows the maximum level of agreement. The questionnaire also provided information related to where respondents often ate salmon, types of salmon they preferred, their level of consumption, and their knowledge on PCBs.
A summary of the descriptive analysis of the collected data is shown in Table 1 . Of the 120 respondents, almost 59 percent were female, 24.2 percent were the secondary salmon buyers in their households, and 29.2 percent were single. It is noticed from Table 1 that 55 percent of the respondents were less than 50 years old, of which 46.9 percent were under the age of 35. Collectively, 58.3 percent of respondents did not have a university degree and almost 48 percent were not employed at the time of survey. Of the 120 respondents, 40 percent had annual household incomes of above CAD 50,000 and 39.6 percent of these households earned more than CAD 80,000. The analysis of the sample data indicated that 34 respondents (28.3 percent) declared an annual household income of less than CAD 30,000. In total, only 25 percent of the respondents inclined to consume farmed Atlantic salmon instead of the wild-caught one because the provincial DFA imposed a quota system on the number of wild-caught salmon to maintain the balance of salmon population. The law also applies to both self-consumption and sports-fishing anglers in the province (6:1097). The results of the survey revealed that respondents had immense knowledge about PCBs. Of the 120 participants in the survey, 69.1 percent were familiar with its adverse impact on human lives [16] . Equation (1) shows the probit regression model in which the dependent variable was defined as whether or not respondents were willing to pay a 15 percent premium price to purchase certified farmed Atlantic salmon (i.e., a simple dichotomous yes/no variable). The amount of the premium price was chosen from the survey as more than two-thirds of respondents declared that they were willing to pay 15 percent more to purchase farm-raised Atlantic salmon that passed through a traceability system. It is worth mentioning that our study is different from Haghiri's research as the concept of food quality was not part of the former study [6] . We briefly present the estimation results of the regression model and refer interested readers to an in-depth discussion in Haghiri [6] . Similar to other studies where the contingent valuation method was used, some limitations, such as the incentive compatibility and the existence of hypothetical bias, are applied to this research [19] . Table 2 shows the estimated parameters of the regression model. In total, the null hypothesis that expressed all slope coefficients of the model were zero was rejected with 95 percent confidence since the magnitude of the likelihood ratio test was approximately equal to 58.20. The estimated parameter for seniors (AGE4) was positive, statistically significant at the 0.05 level, and showed that seniors were 19.7 percent (p-value 0.039) more likely to pay a 15 percent premium price to purchase certified farmed Atlantic salmon than those respondents who were less than 35 years old (AGE1, i.e., the control group). The results of the regression model also showed that there was a positive correlation between annual household income and willingness to pay the 15 percent premium price. Coefficients for both higher income brackets, i.e., INC3 and INC4, were positive and statistically significant at the 0.05 and 0.01 level, respectively. Those participants in the survey whose annual household income was above CAD 50,000 were 22.9 percent (p-value 0.043) more likely to pay the premium price when compared to those respondents whose annual income was less than CAD 30,000, while those respondents whose annual household income was more than CAD 80,000 were 25.5 percent (p-value 0.001) more likely to pay the 15 percent premium price when compared to the control group (households with the income of less than CAD 30,000 per annum). The dummy variable indicating whether respondents preferred either fresh or frozen salmon (SALPRE) was also positive and statistically significant at the 0.01 level. The estimated parameter of SALPRE was 0.4450, implying that these respondents were 44.5 percent (p-value 0.010) more likely to pay the premium price to consume certified farmed Atlantic salmon than of those respondents who preferred frozen salmon. As Haghiri [12] stressed, improvements in public knowledge usually have positive impact in their decision-making process at the time of buying certified farm-raised Atlantic salmon. Table 2 shows that those participants in the survey who knew the difference between fresh and wild salmon (PUBKNOW) were, on average, 25.3 percent (p-value 0.027) less likely to pay the 15 percent premium price to purchase certified farm-raised Atlantic salmon. Finally, the last independent variable with a statistically significant coefficient at the 0.01 level was the one representing respondents with a weekly salmon consumption of between two and four pounds at the household level (NUTRI3). These respondents were, on average, 27.9 percent (p-value 0.001) more likely to pay a 15 percent premium price to purchase certified farmed Atlantic salmon than those respondents who fell in the control group (i.e., households with less than one pound of salmon consumption per week). 0.0000 * Significant at 0.10; ** Significant at 0.05; *** Significant at 0.01; Source: Sample data. Adapted from Haghiri [6] .
WTP certi f iedproducts
As mentioned in the Introduction Section, food quality and food safety have two separate meanings, though they support each other in the same direction to help consumers make their informed decisions. Thus far, we have discussed the matter of food safety. Herein, we review the food quality concept and provide some remarkable findings from the results of the study. Once again, we emphasize that the concept of food quality involves consumer attributes. These attributes have positive impacts on consumers, leading them to have different values for each product in the market. We took into account some consumer attributes, such as originality, freshness, colour, flavour, texture, taste, nutritional value, the animal welfare, and sustainable farming practices in the survey to examine what factors affected respondents' decisions at the time of purchasing certified farm-raised Atlantic salmon.
The result of the survey showed that more than 93 percent of the participants in the survey like the taste of salmon in comparison to other fish species because they believed that salmon has delicate texture when it is cooked. This group of participants in the survey, hypothetically, were amongst those who were most likely to pay the 15 percent premium price to purchase certified farm-raised Atlantic salmon. It is also found that more than 82.5 percent of respondents preferred to eat salmon at home rather than at restaurants, as they could control the flavour when they cooked the fish. Nutritional value is another factor that affects food quality. The survey found that more than 86 percent of respondents preferred to consume fresh Atlantic salmon instead of frozen salmon because there is more nutritional value in fresh salmon. When purchasing salmon, its colour is also a factor that has positive impact on consumers' decisions. It is shown from the survey that 67.5 percent of respondents declared that the colour of fish is very important to them and this would raise the likelihood of paying a premium price for certified farm-raised Atlantic salmon. Another factor that would affect consumers' decisions is the origin of the product. The consumption of locally grown foods has recently been the centre of controversial debate amongst stakeholders in the food industry. As Haghiri [31] pointed out, possible outcomes of shifting consumer demand towards local foods is the reduction in consumption of fuel needed to deliver foods, mitigating the amount of greenhouse gas emissions, and reducing global warming, which improves the sustainability of agriculture and aquaculture practicing. Finally, the primal analysis of the survey showed that Newfoundlanders and Labradoreans placed great value on locally produced farm-raised Atlantic salmon. More than 95 percent of respondents in the survey declared that they would prefer to buy certified farm-raised Atlantic salmon if it were produced in Newfoundland and Labrador. The participants in the survey placed lower values on those products that were either imported from the Maritimes provinces or brought from the rest of the country, which, to some extent, implied how important factors such as the place of origin and sustainable farming practices were to the residents of Newfoundland and Labrador.
Conclusions and Implications for Managers
When the issues of food quality and food safety matter, consumers have no doubt that they will have to pay a premium price to purchase safe and high quality products. In agricultural global markets, the above two concepts usually move together to strengthen consumers' demand. This article examines a case study on consumer choice between food safety and food quality for farm-raised Atlantic salmon in the province of Newfoundland and Labrador, Canada. After the food incidence of polychlorinated biphenyls in farmed Atlantic salmon in the 2000s, the global market observed a drastic change in the demand for the product. With several policies in place, the global demand for farm-raised Atlantic salmon has rebounded at the expense of increasing demand for high-quality and safe foods. Amongst the suggested policies, we recommend the use of the integration traceability methods and quality control system to restore consumer confidence in the safety of farm-raised Atlantic salmon and, as a result, the market stability. As Magera and Beaton [32] mentioned, the integration traceability methods and quality control system is an internal-and-external traceability system used by most stakeholders in the global food industries. It consists of three distinct, but related, methods, known as the GlobalGAP and Quality Management Program, the Hazard Analysis and Critical Control Points, and the radio frequency identification and quick response code-systems that could, collectively, help consumers have access to detailed information about the foods they consume.
Traceability systems will have positive impact on the economic values of firms, especially when it is associated with food quality, though the outcome may vary from one industry to another [28] . The result of this research showed that age, level of income, freshness, public knowledge about polychlorinated biphenyls, and the frequency of salmon consumption would have positive impact on households' decisions to consume certified farm-raised Atlantic salmon. In addition, the findings of this study showed that when food quality attributes, such as origin, freshness, colour, flavour, texture, taste, nutritional value, and sustainable farming practices, were combined with the food safety concept the likelihood of paying a premium price to purchase the certified product increases. It is noteworthy to mention that the results of this research should be interpreted cautiously because these findings have been drawn only from the sample data, which, as mentioned earlier, is exposed to common sampling conditions including the existence of hypothetical bias and/or incentive compatibility [33] . That being said, since 67 percent of total provincial aquaculture production and 85 percent of total aquaculture exports are operated by private firms [3] , the above impediments can be abated [6] .
These findings provide some directions for researchers and managers in the global food markets, especially the farmed salmon industry. First, the implementation of traceability systems will bring benefits to both consumers and producers. When the traceability system is placed, consumers receive benefits when food problems arise because the system is able to detect the cause of the food problem. Thus, we suggest managers and market-promoters to highlight this aspect of implementing the traceability system. On the other side, producers, fish-plant processors, and retailers also gain from putting the traceability system in place when food safety incidents occur. Moreover, the income elasticity of demand is generally positive and relatively low for agricultural products (such as farm-raised Atlantic salmon), as opposed to the industrial ones, which means agricultural producers are much more vulnerable against any reduction in demand and/or output prices. Once a traceability system is in place, they are protected from any food crises since they can act immediately to find the cause of the food incident. Besides, proper marketing strategies that focus on the safety of certified farm-raised Atlantic salmon would possibly keep its demand steady. Second, precedent found three distinct groups of consumer attitudes (i.e., "knowledge cognizance", "price conscious", and "self-confident") toward the implementation of traceability system in the salmon industry in Newfoundland and Labrador, Canada [16] . From the managerial perspective, we suggest that the first two consumer segments should be given more attention by marketers as both groups are willing to accept a premium price for certified farmed Atlantic salmon yet their willingness to pay a premium price for each group is different. Therefore, we suggest a new research that identifies the disparity between willingness to accept and willingness to pay a premium price between the two consumers segments to purchase certified farm-raised Atlantic salmon. Third, improving public knowledge about PCBs and its adverse impact on consumers' health is another angle that managers are urged to concentrate on to encourage households to purchase certified farm-raised Atlantic salmon that has undergone the rigorous GlobalGAP and Quality Management Program (QMP) plan, and has passed through various stages of traceability and quality control systems, such as the Hazard Analysis and Critical Control Points (HACCP) mechanism for the purpose of residue testing. Fourth, the implementation of the traceability system may eventually lead to a shift in the demand for farmed Atlantic salmon through changing consumers' tastes and preferences. Having the knowledge of the percentage change in the demand will help managers offer a variety of pricing policies to quantify the change in demand. Fifth, it is expected that the traceability system will increase the product price. We propose original studies that explore the possible establishment and function of new economic institutions, such as intermediary firms for marketing certified farm-raised Atlantic salmon. Spulber [34] defined intermediary firms as economic institutions that create and manage markets by acting as intermediaries between consumers and producers. The functionality of such new institutional entities has not been studied in the literature for the salmon industry.
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